NCAM and PSA-NCAM dependent membrane spreading and F-actin reorganization in suspended adhering neural cells.
Mediation of synchronous cell-cell interactions by NCAM and PSA-NCAM is examined here in aggregates (monolayers) of C6 polysialylated embryonic neural cells, formed rapidly (within 30 s) in suspension in an ultrasound trap. These cells express all three main isoforms of neural cell adhesion molecule (NCAM). The rate of extension of perimeter contact (i.e., membrane spreading) between closely adjacent cells and the temporal reinforcement of the Filamentous (F)-actin cytoskeleton at those regions were measured. Enzymatic removal of the cell-cell repelling polysialic acid (PSA) increases the rate of NCAM-induced membrane spreading, while removal of NCAM-120 had no detectable effect. Competitive peptide inhibition of the third immunoglobulin domain of NCAM significantly reduced the rate of membrane spreading, while NCAM siRNA transfected cells lost their ability to spread. It is argued that NCAM induced contact is the initial requirement for membrane spreading and facilitates conditions for subsequent cytoskeletal reorganization in these neural cells.